Objective-To assess whether the threat of unemployment affects risk factors for cardiovascular disease.
Introduction
Changes in the unemployment rate and business failure rate in nine countries have been positively correlated with changes in heart disease mortality two to five years later. The correlations persisted even when adjustment was made for consumption ofalcohol, cigarettes, and animal fats and other factors.' In a corresponding Swedish study a tendency was found for unemployment to be higher in areas with above average male mortality from ischaemic heart disease,2 and in a British study mortality due to heart disease was higher among unemployed men.3 A significant increase in morbidity was recorded in a group of factory workers when they were threatened with redundancy and subsequently laid off.4 The relation between unemployment and physical and mental health has been reviewed. "6 A questionnaire survey during a two year observation period when Denmark's largest shipyard was closed found a relation between the threat of job loss and the presence ofanxiety and depression.7 A possible consequence ofpsychosocial stress is sleep disturbance, and a six year follow up study of adults showed mortality to be high among men with sleep disturbance. ' Epidemiological studies in Alameda County, United States, over nine years also showed mortality to be increased among adults sleeping less than seven hours and more than nine hours even when a large number of confounding variables were taken into consideration.9 Hence there is a need for further studies on the effects of unemployment or the threat of unemployment on sleep, psychological variables, and established risk factors for cardiovascular disease.
The aims of this study were twofold. Firstly, we wished to ascertain whether relations existed between the threat of job loss or future unemployment and changes in risk factors for cardiovascular disease (namely, in respect of blood pressure, treatment for blood pressure, blood lipid concentrations, body weight, haemoglobin concentration, and glucose tolerance as well as such lifestyle factors as smoking, alcohol intake, and dietary habits). Secondly, we wished to see whether mental stress and sleep disturbance were related to and might explain possible changes in risk -factors for coronary heart disease. The study group consisted of 715 male workers at a shipyard in Malmo in southern Sweden who had been followed up for six years. The first examinations took place during a period of relative economic stability for the company and the second during its closure phase. ment decided that the mercantile side of Kockums should be closed, employees being given advance notice in March. Final notice was given in January 1987, different durations of severance leave being granted (fig 1) 
Results
Mean age at the second examination was 51-6 (6 0) years (range 37-9-61 6) in the study group and 51-2 (6 3) years (range 37 6-61 -0)in the controls. The mean intervals between the first and second screenings in the two groups were 6-2 (1 9) and ( 1 9) All men in the study group aged 58 3 years or more (n= 106; 14 8%) accepted early retirement on full pay. Scores for muscle tension, sleeping problems, anxiety, and depression were all significantly lower in this subgroup than in the younger men. No such age related differences were found among the controls. In general the older controls had higher mean values for all psychological variables, the score for sleep disturbance being significantly higher in these men (table II) .
Men in the study and control groups reporting threatened job loss had significantly higher scores for sleep disturbance, depression, and anxiety than other men (data not shown). tGlucose loading test' given to 490 men in study group and 170 controls. BMJ VOLUME 301 Scores for muscle tension and sleep disturbance were significantly related to changes in serum cholesterol concentration. Ofthe 715 men in the study group, 261 (36-5%) had a lower serum cholesterol concentration at the second screening, and these men had significantly lower mean scores for muscle tension (p=0008) and sleep disturbance (p=0-0018) than men with increased serum cholesterol concentrations. Figure 2 shows the scores for sleep disturbance in relation to changes in serum cholesterol concentrations in the whole series. Men who did not answer all the questions in the relevant section of the questionnaire (and were thus excluded) had the same mean value for change in serum cholesterol concentration as those who reported no sleep disturbance. The findings suggested a threshold effect (fig 2) . 
Discussion
The unique feature of this study was the opportunity to undertake a prospective analysis of changes in cardiovascular risk factors in a large series of men exposed to the risk of a dramatic change in their livesthat is, of suddenly becoming unemployed. As the definite decision to close the plant was preceded by extensive discussion in the mass media regarding the future of the company it is reasonable to suppose that these men had been under psychological pressure for a considerable time. On the other hand, it was clearly stated that every effort would be made to find new jobs for all those who were to be laid off and that early retirement on full pay would be granted to the oldest group of employees (those aged 58 3 years and over). From the questionnaire survey it was plain that the older men in the study group had a lower frequency of such adverse psychological reactions as anxiety, depression, muscle tension, and sleep disturbance than the younger men. This difference may have been explained by the economic security guaranteed to older men in the study group as older controls had higher scores for these variables.
Analysis of subgroups elicited another striking difference in psychological reactions. Over 40% of the workforce at the shipbuilding yard had come to Sweden as adult immigrants as compared with 8% of controls assumed to be representative of male residents in Malmo. The immigrants had more symptoms of psychological tension and depression than did native Swedes. On the other hand, native Swedes working in the shipyard seemed to have somewhat fewer problems of this kind than Swedish men in general despite the current spate of lay offs. We have no explanation for this except that it may have been due to a "healthy worker" effect. Compared with the general population possibly Swedes working in the shipyard constituted a selection of mentally stable, healthy'men, many of whom had been working at the same place for a very long time, and who had faith in the Swedish welfare system and the promise by the company that individual solutions for future employment would be found.
The changes in 19 variables more or less clearly BMJ VOLUME 301 8 SEPTEMBER 1990 associated with cardiovascular disease were analysed during a period when a formerly stable source of employment changed into one fraught with the risk of job loss for most of the employees. Of the variables studied, only the changes in serum cholesterol and calcium concentrations differed between the study group and controls. The biological implication of the comparatively small change in serum calcium concentration is difficult to evaluate, especially as serum albumin values were not measured. From an earlier study we know that serum concentrations of both total calcium and ionised calcium decrease with age. '7 Although theoretically a difference in lifestyle between the groups might have been a confounding factor, we found no evidence of any difference in diet, history of having received nutritional advice, recreational exercise, or alcohol consumption that might explain the difference in serum cholesterol concentrations. The section for preventive medicine runs an intervention programme for people with high blood lipid values, high blood pressure, and glucose intolerance; 64 (9 0%) men in the study group and 30 (11-5%) controls were enrolled in the programme.
With respect to the relation between stress and changes in plasma lipid concentrations there have been numerous reports of an increase in free fatty acid and blood cholesterol concentrations in association with stressful events (reviewed by Dinsdale and Herd'8). In one study blood cholesterol values were found to be 10% higher in conjunction with job loss than when a new job was obtained. '9 In rats stress not only increased the total serum cholesterol concentration but decreased the concentration ofhigh density lipoprotein cholesterol significantly.2" These changes seemed to be mediated by endogenous opioids. In a Swedish study of unemployed women serum cholesterol concentrations were found to be increased for eight months after job loss and high density lipoprotein cholesterol values to be decreased.2' Thus change in the atherogenic index is greater than can be explained by an increase in total cholesterol alone. On the basis of multiple risk factor intervention trial data22 the values that we obtained for the increase in serum cholesterol concentrations in the shipyard workers were consistent with an increase in the relative risk of death due to coronary heart disease from 1-84 to 2 20 even without taking into account the possible aggravating effect of a decrease in high density lipoprotein cholesterol.
Although cholesterol seemed to be the most sensitive stress indicator in this study, there were positive correlations between change in cholesterol values and changes in blood pressure, triglyceride values, and haemoglobin concentration (table IV) . Surprisingly, glucose tolerance did not seem to change with changes in cholesterol concentration, nor did urate values. Plainly, however, people with the greatest increase in cholesterol concentrations also have a deterioration in the overall risk factor profile that is not at all negligible.
In stepwise regression analysis change in haemoglobin concentration explained most of the change in the serum cholesterol concentration. Other studies have shown a correlation between serum cholesterol and serum haemoglobin concentrations in cases of sideropenic anaemia.23 Data on healthy people are sparse, but in one small series such a correlation was also found in young healthy adults of both sexes.24 To our knowledge no previous data have been published on the relation between changes in these two variables in healthy men.
There was a higher frequency of sleep disturbance in the study group than among the controls. Scores for sleep disturbance were significantly correlated with change in cholesterol values both in univariate analysis and in stepwise regression analysis. In several large scale longitudinal studies the risk of cardiovascular morbidity and mortality was found to be increased among subjects reporting sleep disturbance or daytime fatigue (reviewed by Siegrist25). Sleep disturbance seems to be a sensitive indicator of chronic or subacute socioeconomic distress such as stress at work and poor control over one's occupational setting.25 To our knowledge there have been no other reports of a relation between sleep disturbance and an increased serum cholesterol concentration. A follow up study is needed to see whether this increase is important for future cardiovascular events.
In conclusion we found indications of a relation between the imminent risk of job loss and increases in the serum cholesterol concentration in a cohort of male shipyard workers. The increases were more pronounced in men with sleep disturbance and in immigrants and almost non-existent among men who were offered early retirement on full pay. Men with increased serum cholesterol concentrations also manifested increases in other established risk factors for cardiovascular disease, which might partly explain the high mortality in conjunction with unemployment and sleep disturbance reported in earlier epidemiological studies.
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Appendix DETAILS OF QUESTIONNAIRE ASSESSING PSYCHOLOGICAL AND PSYCHOSOCIAL VARIABLES
Muscle tension -The section on muscle tension asked 11 questions: "Do you often strain your neck, your shoulders, your eyes, your brow, your stomach?" "Do you often hold your breath? grip tools harder than necessary? bite your teeth? grind your teeth? perch on a chair ready to leave? feel out of breath?"
Sleep disturbance-The section on sleep disturbance asked four questions: "Have you during the last six months had difficulty in waking up? nightmares? tiredness during working hours? tiredness of the eyes?" Depression-The section on depression asked seven questions: "Do you feel that your life is meaningless?" "Have you wished to be dead?" "Have you been unable to sleep because of brooding?" "Do you feel as if you are carrying a heavy burden?" "Do you think that you are an unimportant person?" "Have you thought of suicide?" "Do you think that life is hopeless?" Anxiety-The section on anxiety asked six questions: "Do you often feel bad tempered?" "Have you worried or felt panicky without reason?" "Do you always feel nervous or worried?" "Do you sometimes feel too nervous to be able to do anything?" "Do you feel that you are under pressure?" "Do you have difficulty going to sleep?" Nutrition score-Dietary habits were evaluated by eight questions-for example, "Do you eat vegetables daily?" "Do you prefer white bread?" A high score indicated good dietary habits.
Alcohol consumption was evaluated by a modified version of the Michigan alcohol screening test (MAST) described by Kristensson and Trell.2" The test comprises nine questions about drinking habits-for example, "Do you feel that you should decrease your intake of alcohol?" "Do you usually drink a bottle of wine at weekends?" "Do you usually take a drink before you go to a party?" "Do you take a drink or two daily to relax?" A high score indicates a high alcohol intake.
Introduction
Pregnant women, especially primigravidas, are more vulnerable than non-pregnant women to malaria infections. Infection may result in stillbirth, low birthweight infants, and anaemia in the mother.'4 The World Health Organisation recommends that pregnant women receive chemoprophylaxis with chloroquine base, 5 mg/kg body weight weekly, in areas where Plasmodium falciparum is sensitive to the drug. ' In 1986 it was reported that chloroquine 5 mg/kg weekly and chloroquine 25 mg/kg monthly did not completely protect pregnant women in western Kenya. 6 We found in 1987 that 90% of infections with P falciparum in children under 5 years in western Kenya were resistant to chloroquine (unpublished data).
Two alternatives to chloroquine, amodiaquine and pyrimethamine with sulfadoxine, are no longer recommended for routine prophylaxis because of serious, though uncommon, side effects.79 The dihydrofolate reductase inhibitors pyrimethamine and chlorproguanil are not effective as prophylactic drugs in Kenya when given alone.'0-'2 Therefore only a limited number of drugs is available for effective prophylaxis.
A recent report indicates that the combination of chlorproguanil and dapsone is more effective than pyrimethamine and sulfadoxine in vitro and as effective in vivo against P falciparum in Kenya.'3 Because the chlorproguanil and dapsone combination is eliminated more rapidly than pyrimethamine and sulfadoxine, in one week compared with about eight weeks, chlorproguanil and dapsone may exert less pressure than pyrimethamine and sulfadoxine for the
